Development of a cytokine-producing immortalized murine Kupffer cell line.
Kupffer cells (KC) play a critical role in both liver physiology and the pathogenesis of various liver diseases. Isolated primary KC have a limited lifespan in culture, and due to the relatively low number obtained, limit their study in vitro. Here, a cytokine-producing immortalized KC (ImKC) line was established from transgenic mice that express the thermolabile mutant tsA58 of the Simian virus 40 large T antigen under the control of the H-2k(b) promoter. Primary KC were obtained using a three step procedure: liver perfusion, centrifugal elutriation, and sorting for F4/80⁺ cells. ImKC were identified within the small-intermediate population of KC that maintained stable expression of F4/80, and the surface antigens CD11b, CD14 and TLR4. ImKC grow at IFNγ-independent manner at 37°C and exhibited a doubling time of ∼24 h when cultured in RPMI 1640 with 5% FBS. Our observations indicate that both activation of telomerase and expression of P53 are markedly increased, suggesting that enhanced telomerase activity and P53 expression may contribute to the immortalization of this cell population. ImKC cells maintained a high capacity to phagocytose FITC-latex beads, and bind/phagocytose erythrocytes. In addition, similar to primary KC, ImKC responded to stimulation with lipopolysaccharide (LPS: 0.1-1μg/ml) by upregulating mRNA levels of TNFα (23-fold), IL-6 (28-fold), and IL-1β (1459-fold), as measured by qRT-PCR. Protein levels of TNFα and IL-6 were also increased, 10-fold and 12-fold, respectively. Reactive oxygen species (ROS) and nitric oxide (NO) production were significantly enhanced in ImKC following an LPS challenge. Furthermore, LPS elicited a marked increase in mitogen activated protein kinase (MAPK) phospho-(ERK1/2, JNK) and NF-κB p50 with decreased IκBα in ImKC, as assessed by Western blot. Collectively, these results demonstrate that the ImKC line retains critical characteristics of primary KC, and thus provides a useful tool to assess the role of KC in liver injury and chronic diseases.